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We conducted an investigation to evaluate the effects of a training strategy for teaching autistic
students generalized responses to three forms of wh- questions (what, how, and why). Students
were taught, using modeling and reinforcement procedures, to answer questions with magazine
pictures as the referents. Each question form was divided into two or more subcomponents reflective
of common social usage and was taught within the context of a modified multiple probe design
across subcomponents. Following acquisition of each subcomponent, generalization to natural context
and storybook questions was assessed; additional probes were conducted to assess responding over
time and whether acquisition of responses to questions promoted question-asking skills. Results
showed that the picture training procedure was effective in teaching a generalized response to
questions for which the relevant cue was visible, whereas specific generalization programming was
required for situations in which the relevant cue was not visible. All acquired responses were durable
over time.
DESCRIPTORS: question-answering, generalization, language, autistic children, develop-
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One of the most prominent characteristics of
children labeled autistic or autistic-like is a severe
impairment or delay in their ability to produce and
respond to language (e.g., Alpert & Rogers-War-
ren, 1985; Carr, 1982; Lovaas, 1977; Ritvo &
Freeman, 1978; Schopler & Mesibov, 1986; Schu-
ler, 1980; Wetherby, 1986). Given the recognized
impact of severe language deficits on all facets of
the autistic individual's life, researchers have de-
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veloped and evaluated numerous strategies for ef-
fectively teaching language skills to autistic and
other severely handicapped individuals (e.g., Guess,
1969; Guess, Sailor, Rutherford, & Baer, 1968;
Lovaas, 1977; Sailor, 1971; Wolf, Risley, & Mees,
1964). Much of the earliest language research em-
phasized the acquisition of specific linguistic forms
(e.g., Guess et al., 1968; Lutzker & Sherman,
1974; Sailor, 1971).
The results of research such as that reviewed

above have contributed greatly to the advancement
ofour understanding oflanguage acquisition. How-
ever, many educators and researchers have shifted
away from elaborating grammar and structure to
examine the communicative value oflanguage skills
taught to developmentally disabled students (e.g.,
Alpert & Rogers-Warren, 1985; Carr, 1986; Halle,
1982; Lord, 1986).

Fay and Schuler (1980) suggested that the abil-
ities to comprehend and use varied forms of expres-
sion and the ability to participate actively in social
interchanges with others represent two skills in-
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volved in acquiring communicative competency.
Schreibman and Carr (1978) addressed this issue
by teaching autistic children to answer "I don't
know" when presented with questions to which
they had no appropriate response. Such responses
are likely to increase social interchanges because
they provide other persons with prompts to con-
tinue the interaction, as well as naturally setting
the occasion for others to provide information to
the autistic individual. Neef, Walters, and Egel
(1984) used an embedded instruction procedure to
teach autistic children an appropriate yes/no re-
sponse to mand and tact items. Such responses
enable language-disabled children to engage in in-
teractions with and provide information to others
in their environment.
One feature of most social and instructional in-

terchanges, regardless of specific content, involves
the asking and answering of questions. For ex-
ample, much of the informational exchange ex-
perienced by developmentally normal children oc-
curs in question-answer situations. The verbal
stimulation necessary to facilitate language devel-
opment frequently involves the use of questions,
with wh- question forms predominating (Nelson,
1973; Parnell & Amerman, 1984). Furthermore,
there is evidence to suggest that children learn to
generate particular forms of wh- questions only
after they have first learned to respond to those
forms (Bloom & Lahey, 1978; Brown, 1968; Hood,
1977). Paul (1985) has included question-asking
and -answering skills as important to the devel-
opment of appropriate conversational skills. Thus,
the ability to respond to and answer questions in
a conversational context has implications for lan-
guage and cognitive development, in addition to
being an important component of conversational
skills. Given such information, the relative paucity
of research on developing question-asking and -an-
swering skills in autistic and other developmentally
delayed children is surprising. To date, little atten-
tion has been paid to teaching these individuals to
generate or respond to questions beyond a few
specific forms (Guess et al., 1968; Lovaas, 1977;
Twardosz & Baer, 1973).

Krantz, Zalenski, Hall, Fenske, and Mc-
Clannahan (1981) conducted more extensive in-

vestigations of question-answering skills. The study
most relevant to our investigation involved teaching
autistic children to answer three classes of questions
(what, how, and why) referred to as wh- concepts.
Results of this investigation indicated that the pro-
cedure was effective in teaching a generalized re-
sponse to three wh- concepts when magazine pic-
tures were the referents for training and
generalization questions. Such results are encour-
aging, in that the authors documented a simple
and economical approach to teaching a complex
language skill. However, Krantz et al. (1981) as-
sessed generalization only across novel pictures; no
data were obtained on whether students could an-
swer questions in more social, communicative con-
texts. Furthermore, both training and generaliza-
tion sessions were conducted by the same individual.
Whether such training will result in broader gen-
eralization has not been established. Thus, our study
was designed to assess whether question-answering
skills would generalize across persons and situa-
tions, as well as maintain over time.

METHOD

Participants and Setting
Participants were 4 students (1 female, 3 males)

who attended a special education program for au-
tistic and autistic-like children. All students had
been diagnosed as autistic by independent profes-
sionals in accordance with the diagnostic criteria
established by the National Society for Children
and Adults with Autism (Ritvo & Freeman, 1978).

All students were delayed in social interaction
(rarely interacting with peers) and play skills (using
toys and other leisure materials in a stereotypic or
non-age-appropriate manner), exhibited a variety
of stereotypies (flapping, tapping and twirling ob-
jects, verbal perseveration, finger flipping, and light
gazing), and were delayed in language and com-
munication skills. Additionally, a majority of these
students required systematic monitoring ofbehavior
problems such as aggression, noncompliance, tan-
trums, and property destruction.

All students had received daily instruction in the
DISTAR Language I series (Engelmann & Osborn,
1976) for 1 to 5 years, depending on time of
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Table 1
Student Characteristics

Student

1 2 3 4

Age 9 years, 1 month 7 years, 11 months 5 years, 7 months 9 years, 2 months
IQ/assessment 40 66 95 46

WISC-R Stanford-Binet Kaufman Achievement WISC-R
Language age/ 3 years, 4 months: 3.10: Minnesota Child 4 years, 8 months: 4 years:

assessment T.A.C.L. Dev. Inventory T.A.C.L. T.A.C.L.
Years in DISTAR 1 2 1 5

language
Social language Greets people spon- Responds to greetings, Responds to greetings, Initiates greetings.

use taneously and re- initiates wants, needs. initiates wants, needs. Answers what,
sponds to greet- Answers what, person- Answers what-verb where, who ques-
ings. Answers al information, who, questions, personal in- tions. Initiates
personal informa- and where questions. formation, and who questions regard-
tion and what- Spontaneously labels questions. Sponta- ing daily routines.
verb questions. events and objects. neously labels objects.
Spontaneously
makes simple re-
quests.

enrollment in the school program. Additionally, all
students received approximately 45 min weekly of
individual and group speech and language therapy
from the school speech therapy staff. Table 1 sum-
marizes pertinent information for each student.

Stimulus Materials
Training stimuli consisted of approximately 50

pictures taken from magazines, books, and other
commercially prepared materials. The photographs
depicted adults and children engaged in a range of
activities across a variety of domains (e.g., visiting
the doctor, celebrating holidays, performing house-
hold tasks) and were selected on the basis of their
relevance to the students' range of experience. Of
the 50 pictures, the 15 most relevant to each dif-
ferent use of a given question form were selected
for training; a subgroup of 10 of these was ran-
domly selected to be used during baseline and post-
training sessions (see picture training).

Target Behavior
The target behavior was student responses to

wh- questions. Wh- questions refer to both
adverbial interrogative words (when, where, how,
why) and nominal interrogative words (who, whom,

whose, what, and which; see Krantz et al., 1981).
Questions beginning with "Why," "How," and
"What" (referred to as question forms) were chosen
for this experiment because the students consistently
demonstrated most difficulty in answering them.
Students received training on the different categories
or subcomponents of these question forms if they
scored 60% or less during baseline probes. There-
fore, some students were trained across three sub-
components of a question form; others only two.
The question forms and their respective subcom-
ponents are presented in Table 2.

Probes
Pre- andposttraining probes. Student responses

to wh- questions when magazine pictures were
the referents were assessed prior to (baseline) and
immediately following training. The student was
seated at a table facing or next to a staff member
who presented a picture, directed the student to
attend to the item (e.g., "Look at the picture"),
and asked the corresponding wh- question. The
first word in each sentence, representing the target
question form, was emphasized. If a student failed
to respond to the question within 10 s, the staff
member moved to the next trial. No feedback was
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Table 2
Targeted Question Forms and Subcomponents

Form Example

What
a. as an object or noun What is in your lunch?
b. as "which" What store is this?

Why
a. relevant to cause/effect Why is he wearing a coat?
b. relevant to affect Why is she crying?
c. relevant to potential action Why is he holding a broom?

How
a. relating to action How do you move the ball?
b. relating to means How is he getting to work?
c. relating to affect How does she feel?

given for correct or incorrect responses; however,
students were praised during each intertrial interval
for general on-task behaviors (e.g., attending, re-
sponding, sitting appropriately, etc.). Probe stimuli
consisted of a set of 10 pictures representative of
the question form and subcomponent being trained.
A staff member not involved in training conducted
all pre- and posttraining probes to assess general-
ization across persons.

Generalization probes. Generalization probes
were conducted for each subcomponent prior to
training and when correct responding to posttrain-
ing probes was 80% or better for two consecutive
sessions. These probes were conducted by individ-
uals not involved in any other aspect of the study.
Generalization probes were terminated when stu-
dents responded correctly to 80% or more of the
questions for two consecutive sessions or when data
stabilized at levels below this criterion. The con-
tingencies were the same as during the pre- and
posttraining probes, and the staff member empha-
sized the first word in each sentence. Four types of
generalization probes were conducted:

1. Storybook questions: All students attended
weekly library sessions, were often read to by their
parents, and were involved in some type of reading
program as part of their individualized education
program. For these reasons, student responses to
wh- questions were assessed within the context
of stories. One to three short, illustrated children's

stories were selected on the basis of the wh- con-
cept being trained, the student's age, and the stu-
dent's demonstrated preferences (if any). The num-
ber of books selected varied because, for some stu-
dent/subcomponents, a single book did not have
enough relevant pictures to obtain 10 trials.

Ten questions for each subcomponent were se-
lected to correspond to the illustrations in the books.
A student was seated with the staff member, who
read the story out loud. As the staffmember reached
each targeted illustration, she directed the student
to look at the picture and then delivered the cor-
responding question. Both the stories and questions
were held constant, for each student, across exper-
imental conditions.

2. Natural-context questions: This probe was
designed to determine whether the training pro-
cedures were effective in promoting appropriate re-
sponses to wh- questions that might occur nat-
urally throughout a student's day. Ten questions
for each subcomponent were selected on the basis
of their relevance to the student's daily routines.
Whenever possible, these questions were delivered
throughout the day, as appropriate opportunities
occurred. For example, a student being trained to
answer "How" (means subcomponent) was asked
"How did you get to school?" as soon as he or she
got off the school bus, with the bus still in sight.
In other situations, when the referent for the ques-
tion was a low-frequency event such as going to
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the library, the staff member would say, "Come
with me to the library. I have to return a book,"
and then ask, "How will we get to the library?"
The questions that comprised these probes varied
across students and subcomponents; however, they
were constant across conditions for each student
and subcomponent being trained.

3. Spontaneous questions: The third set of gen-
eralization probes was designed to assess whether
students increased their frequency of spontaneous
question asking as a function of training. A spon-
taneous question was defined as an unprompted
request for information prefaced by one of the in-
terrogatives what, how, or why. Data were collected
for 5 min each morning, during arrival time. An
observer was seated within 5 ft of the student and
recorded the number of wh- questions asked
within five consecutive 1-min intervals. These data
were collected five times prior to training and five
times following acquisition of each subcomponent.
No contingencies were provided for question ask-
ing. The teacher did, however, answer any question
addressed to her.

4. Maintenance probes: Maintenance probes on
training items were conducted with the same stimuli
used in pre- and postrraining probes. One probe
was administered for each subcomponent using the
procedures described for pre- and posttraining
probes. Each time a student mastered a subcom-
ponent, maintenance data were collected on the
previously acquired subcomponents of that ques-
tion form. This procedure continued across sub-
components until a student had mastered all tar-
geted subcomponents of a given question form. A
maintenance probe on the final subcomponent in
each tier was conducted at the termination of the
study. Thus, due to varying acquisition rates across
students and question forms, the time elapsed be-
tween probes varied for each student.

Additional maintenance probes were conducted
for each student to assess maintenance of responses
to natural-context questions. One probe, consisting
of the same questions used during natural-context
generalization probes, was conducted for each sub-
component. These probes were conducted at the
termination of the investigation and followed the

procedures described previously for conducting nat-
ural-context generalization probes. For both sets of
maintenance probes, no systematic training oc-
curred from the time that students met the acqui-
sition criteria to the implementation of maintenance
probes.

Training
Picture training. Picture training began follow-

ing stable responding during baseline probes. Each
subcomponent of a question form was taught in-
dividually, in sequential fashion, to maximize the
student's acquisition of the variety of responses
possible to a single question form (see Table 2).
Training sessions were conducted daily for 10 to
1 5 min and consisted of presentation of 15 different
pictures and their corresponding wh- question.
Ten of the pictures were those used during baseline
probes, with an additional five pictures included to
ensure presentation ofmultiple exemplars (see Stokes
& Baer, 1977).

Training sessions were conducted in the same
general manner as the probe sessions described
above, with the critical difference being the contin-
gencies provided for correct and incorrect responses.
Correct responses were praised, and incorrect re-
sponses or failure to respond within 10 s were
followed by a remedial trial, during which the
teacher modeled the correct response and restated
the question. Correct responses to remedial trials
were praised. If the students responded incorrectly
to the remedial trial, the teacher repeated the ques-
tion, immediately modeled the correct response,
and terminated that trial. When students responded
correctly to 80% or more of the training items for
two consecutive sessions, posttraining probes were
administered. Generalization probes were initiated
when correct responding on posttraining probes was
at 80% or better for two consecutive sessions.

There were two exceptions to this procedure.
Students 2 and 4 had just finished training on
"how" (affect) and "why" (cause and effect), re-
spectively, at the termination of the school year.
Generalization probes were not obtainable until the
onset of the following school year. At this time,
posttraining and generalization probes were read-
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ministered and, based on the data, picture training
was reintroduced.

Remedial interspersal training. Remedial in-
terspersal training sessions were conducted when
students failed to meet criteria (two consecutive
sessions, 80% or better) on probes for storybook
and/or natural-context questions. If the student
failed to demonstrate criterion-level generalization
to either following picture training he or she re-
ceived interspersal training for the item on which
the lowest score was obtained. Interspersal training
was conducted as follows:

1. Storybook interspersal: Ten of the picture-
training stimuli for the given subcomponent were
interspersed with five illustrations from a storybook.
The specific questions and procedures used in in-
terspersal training did not differ from those in the
picture-training condition with the exception that
every third training item was a story illustration
rather than a magazine picture. However, the in-
terspersal storybook questions were not the same
as those used during storybook generalization
probes.

2. Natural-context interspersal: The interspersal
procedures for natural-context questions were iden-
tical to those in the picture-training condition with
the exception that every third question was a nat-
ural-context question appropriate to the subcom-
ponent being trained. These questions differed from
those in the generalization probes.

The criterion for mastery of interspersal training
was 80% correct responding over two consecutive
sessions. When students met criterion, generaliza-
tion probes were readministered for that set of gen-
eralization items. Once students met criterion on
all previously failed items, training on that sub-
component was discontinued. If the interspersal
training was successful in promoting generalization
to those probe items represented in the training
(e.g., storybook) but not to the other class of gen-
eralization items (e.g., natural context), remedial
interspersal training was begun on the second dass.

Direct training. In two cases, storybook inter-
spersal training procedures did not result in re-
sponding at the criterion level on generalization

probes. As a result, a direct-training procedure was
implemented. In this condition, 10 questions (dif-
fering from those used in generalization probes)
were selected to correspond to illustrations in the
same storybook used in probes. Utilizing the same
procedures as in previous training conditions, stu-
dents were taught to answer storybook questions
until they reached the previously stated criterion,
at which time generalization probes were readmin-
istered.

Data Collection and Reliability
Correct responses were defined as those occurring

within 10 s and that were reasonable and socially
acceptable given the context of the picture or setting
and the specific type of question presented (see
Krantz et al., 1981). Such a global definition was
necessary because of the variety of appropriate re-
sponses possible for each question. For example,
appropriate responses to the question "Why are
you wearing a coat?" (cause and effect) might in-
clude "Because I'm cold"; "Because my teacher
told me to"; and "Because it is time to go out."
Observers used the following rules to determine
whether responses met criteria:

1. In answering questions that required labels
(nouns and verbs) as part of a response, students
had to use correct labels for items or actions depicted
in the picture or setting.

2. To be considered reasonable, the response had
to be directly related to events depicted in the
picture, story, or setting. For example, if during a
natural-context probe, a student was asked "Why
is the teacher cleaning the floor?" and the student
responded "Because there's food on it," the re-
sponse was scored correct only if there was food
visible on the floor or food had just been consumed
in that immediate area.

3. Responses had to be appropriate to the specific
question form and subcomponent being assessed.
For example, when asked "Why are you going to
the cafeteria?" a student response of "Because I'm
hungry" would be scored correct if asked in the
context of a cause and effect subcomponent but
incorrect if in the context of potential action.
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4. Complete sentences were not required, as long
as the response contained adequate information for
the questioner to ascertain that the student was, in
fact, responding to the given question form and
subcomponent. For example, although "Tooth-
brush" was scored as a correct response to "What's
in the rack?" the same response would be scored
incorrect if given in response to the question "How
do you brush your teeth?" In this instance, the
minimal correct response would be "With a tooth-
brush."

Interobserver reliability scores were obtained for
33% of the total sessions. Reliability observers were
trained, prior to the collection of data, in the def-
inition of each wh- question and subcomponent
and the previously stated definition of correct and
incorrect responses. Two graduate students in spe-
cial education and a classroom instructional assis-
tant served as reliability observers.

Reliability was calculated for question answering
by dividing the total number of agreements (each
observer recording the same response as correct or

incorrect) by the total number of agreements plus
disagreements and multiplying by 100. This for-
mula was used to calculate agreement percentages

for occurrence and nonoccurrence for each condi-
tion. The average reliability scores for occurrence

were 99.5% (range, 89% to 100%), 93.2% (range,
0% to 100%), 99.4% (range, 80% to 100%),
98.3% (range, 80% to 100%), and 100% for base-
line, posttraining, storybook, natural-context, and
question-asking probes, respectively. Average scores

for nonoccurrence were similar: 95% (range, 80%
to 100%), 96.9% (range, 50% to 100%), 100%,
99.5% (range, 80% to 100%), and 100% for the
same conditions listed above. The range in reli-
ability scores reflects sessions in which students pro-

duced only one or two responses. No instances of
question asking were observed by either observer.

Experimental Design
This study employed a modified multiple probe

design (Horner & Baer, 1978) with replications
across subcomponents, question forms, and stu-

dents.
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Figure 1. Percentage of correct responding on training
stimuli for Student 1.

RESULTS

Training Stimuli

Figures 1 through 4 display the percentage of
correct responses during baseline probes on the
training stimuli. All of the students exhibited low
levels of correct responding across question forms
and subcomponents (M = 7.9%; range, 0% to

70%). The picture-training strategy was effective
in increasing rates of correct responding to wh-
questions when magazine pictures were the refer-
ents. The students required between three and nine
training sessions to master each subcomponent (M
= 5.18). All students, after meeting training cri-
teria, successfully met the same criteria on post-
training probes administered by persons who had
not been involved in the training. Maintenance
probe data collected across a range of 1 to 68 weeks
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(M = 12) indicate that high levels of correct re-
sponding to pictures maintained without additional
training.

Generalization
Results of probes to storybook and natural-con-

text questions are displayed in Figures 5 through
8. Correct responding prior to training was very
low for all students on both storybook and natural-
context probes (M = 9.2 1%; range, 0% to 37%).
Results of generalization probes following training
are also displayed in Figures 5 through 8. Students
responded at the criterion level on 22 of 34 (65%)
subcomponents immediately following picture
training. On the remaining 12 subcomponents, all
students demonstrated higher rates of correct re-
sponding than in baseline, though not sufficient to
meet criterion. For these items, the students were
provided with specific generalization programming.
The type (interspersal or direct) and focus (story-
book or natural context) varied across students and
subcomponents, as determined by individual probe
results. Two to five (M = 4.5) remedial interspersal
training sessions were necessary before students met
criterion. Four direct story training sessions were
necessary for both students trained in this condition.

Results of maintenance probes on natural-con-
text questions were similar to those with pictures.
Probes obtained across a range of 5 to 68 weeks
showed that Students 1 through 3 maintained high
levels of correct responding (M = 80%; range, 70%
to 90%) on all subcomponents. Student 4 contin-
ued to respond correctly on two of three subcom-
ponents (M = 85%; range, 80% to 90%); however,
correct responding to the "why" subcomponent
affect (24 weeks) was 20%.

Results of spontaneous question-asking probes
indicate that no student ever asked a wh- question
under any experimental condition.

DISCUSSION

The results of the present study can be sum-
marized as follows: All students demonstrated fairly
rapid acquisition of targeted question forms, thus
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Figure 3. Percentage of correct responding on training
stimuli for Student 3.

replicating the results of the Krantz et al. (1981)
investigation. Additionally, all students performed
at or above criterion on posttraining probes ad-
ministered by persons not involved in training. Fur-
thermore, maintenance probe results indicate that,
for all but one student/subcomponent, responses
to training stimuli and natural-context questions
maintained over time.

Following picture training, all students dem-
onstrated some increases in correct responding to
generalization items; however, students failed to
meet generalization criteria on 35% of storybook
and natural-context stimuli. The interspersal con-
dition was effective in promoting acceptable levels
of generalization to 10 sets of previously unmas-
tered stimuli, with the remaining two sets requiring
direct training.

Several variables related to both students and
instructional procedures may help to explain the
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generalization results. A primary area of analysis
relevant to the interpretation of generalization re-

sults concerns the nature of the cues that should
control responding to the various subcomponents
and the degree to which such cues can be presented
within the context of picture training. For any given
question, there exists one or more relevant cues that
the respondent must attend to in order to formulate
a correct response. These cues vary in number and
complexity across question forms and subcompo-
nents. Analysis of each of the subcomponents tar-

geted in this study indicates that responses to half

of these ("what," both subcomponents; "how,"
means and action) rely on relevant cues that are

visible to the student. For example, when a student
was asked, "How do you brush your teeth?", the
relevant cue (i.e., the toothbrush) was plainly vis-
ible. Responding to the remaining subcomponents
("why," all subcomponents; "how," affect) re-

quires attention to referents that are not all visible
to the student. For example, the question, "Why
is Johnny drinking?" could not be answered cor-

rectly by simply attending to the picture of a person
drinking. The student had to be able to state the

w
LL
LL

z
a
z
0
0.
U)w

1--

0
w
cc

0

z
w

w
a.

z
0
U

-J

1=
Pz

0

0.

UJ
'U

z

CD
U

190



QUESTION-ANSWERING SKILLS

-HOW

Post-
Pict.

BsIn. Train.
100 -

80 -

Z
60

0
Z 40-

20

0

STORYBOOK
SESSIONS

Post- Post-Nat.
Pict Context

BsIn Train. Intersp.
100

80

Z 60

0
Z 40

24-week
20 maintenance

0 probe

NATURAL CONTEXT
SESSIONS

100
80

y 60

3 40
20

Post-
Pict.
Train.

z

0

STORYBOOK
SESSIONS

Post-
Pict.
Train.

100 -

80'
(0
z 60-

2 40
20

STORYBOOK
SESSIONS

Post- Post-
Pict. Pict.

BsIn. Train. BsIn. Train.
100 100

80 A 80

60 z60T~~~~~

o 40 29eek 40 13-week a
20 maintenance 20 mointenace

probe
0 0

NATURAL CONTEXT NATURAL CONTEXT
SESSIONS SESSIONS

Post- Post-
Pict. Story

. Train. Intersp.

STORYBOOK
SESSIONS

Post- Post-
Pict. Story

BsIn.Train. Intersp.
100- %
80 - 0

60-

40 - 11-week

20 - maintenance

~~~probe

NATURAL CONTEXT
SESSIONS

s-1

Figure 5. Percentage of correct responding during generalization probes for Student 1.

relationship between the act of drinking and the
presumed motivation for that act (i.e., thirst) in
response to a limited number of visible cues.

Comparison of the training data for the two

classes (i.e., cues visible vs. not visible) of subcom-
ponents indicates little difference between the av-

erage number of training trials to criterion. There
was, however, a difference in the results for the
generalization questions; the criterion was met on

83% of probes to questions where all relevant stim-
uli were visible but was met on only 42%; of those
for which a correct response relied on cues that were
not all visible to the student.

These findings may be in part clarified by the
results of two studies of responding to wh- ques-

tions by nonhandicapped children. Parnell, Amer-
man, Patterson, and Harding (cited in Parnell &
Amerman, 1984) examined effects in the type and

availability of referential sources on correct respond-
ing to a variety ofwh- questions. One of the clear
findings was that questions with no visible referent
produced the largest number of incorrect responses.

Additionally, an analysis of responding to wh-
questions across children of a broad age range in-
dicates that "how" and "why" questions, partic-
ularly those for which there is no visible referent,
are the most difficult for children to answer (Parnell
& Amerman, 1984).

Although these studies were conducted with lin-
guistically normal children and did not examine
generalization, they seem to have bearing on the
present results. The modeling and reinforcement
strategies used in picture training were equally ef-
fective in teaching responses to training stimuli for
all classes of questions; however, their effectiveness
in teaching a generalized response appears to di-
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minish with more difficult and complex question
forms. Generalization was higher for questions in
which all relevant cues were visible, and generaliza-
tion to "what" questions (87.5%) was higher than
that to "how" (75%) and "why" (50%) questions.

Results of maintenance probes collected across a

range of 5 to 68 weeks indicate that, once acquired,
responding to training stimuli and natural-context
questions maintained at 70% or better. The one

exception was Student 4, who responded correctly
to only 20% of "why"-affect questions. There are

several possible explanations for these results. This
student had just returned from a 6-week vacation
and, although her responding to other subcom-
ponents maintained at or above criterion, the time
elapsed between maintenance and mastery probes
was twice as long (24 weeks) for this subcomponent

as for the other two (11 and 8 weeks). In addition,
this subcomponent was clearly the most difficult
for Student 4 to acquire and may also be one of
the least frequently asked in a social context. Thus,
these results suggest that maintenance activities may
need to occur on a regular basis to ensure continued
rates of correct responding on some question forms/
subcomponents.

Interspersal training was an effective addition to

the intervention package. One reason for its effec-
tiveness may have been the broader range of rel-
evant cues that could be presented. The interspersal
conditions each provided five additional, novel ex-

amples of the subcomponent being trained. Fur-
thermore, by interspersing storybook and/or nat-

ural-context questions with those from the picture
stimuli, relevant cues were sampled that varied
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substantially from those presented in the picture-
training condition alone. For example, tone of voice
and facial expression are both relevant variables in
answering a question about affect. In picture train-
ing, one of these variables (tone of voice) is not

available to the learner; consequently, the response

comes under the control of facial expressions alone.
Such a restricted response strategy was not always
sufficient to formulate a correct response when the
students were required to make fine discriminations
(e.g., between sad and angry) under more natural
conditions. As such, the interspersal training may
have served to sample more completely crucial cues

in the environment that were not present in pictured
situations.

The possibility of this variable contributing to

the success of the interspersal strategy is supported
by the data. On five different subcomponents, at

least 1 student failed to meet generalization criteria
on both storybook and natural-context questions.
However, for three of the five, interspersal training
with one type of question was sufficient to promote

high levels of generalization to both types on sub-
sequent probes. Thus, it is possible that providing
additional training opportunities that more suffi-
ciently sample relevant cues aided in teaching stu-

dents a generalized response strategy.

Finally, several authors have demonstrated that
an interspersal strategy can serve to increase mo-

tivation and attention by providing additional re-

inforcement opportunities (e.g., Dunlap & Koegel,
1980; Egel, Shafer, & Neef, 1984; Neef, Iwata,
& Page, 1977, 1980). The interspersal procedure
used in the present study incorporated both inter-
spersal of known and novel items and presentation
of a systematically varied set of training stimuli and
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may have thus served to facilitate correct respond-
ing.

In summary, the picture-training strategy was
effective in teaching a generalized response to wh-
questions, especially for those in which relevant cues
are visible. It appears, however, that a procedure
such as the interspersal used in this study may be
more effective in teaching children to respond to
question forms that require responding on the basis
of cues that are not visible. This may be particularly
true for children who already tend to formulate a
response on the basis of a restricted range of stimuli.
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